Objective: To characterize the maximum P-wave duration (Pmax) and P-wave dispersion (PWD) according to blood pressure (BP) and uric acid (UA) levels in geriatric patients. Method: An analytical study was performed in 83 patients aged over 60 years treated at the Family Medical Office 5 of the Aracelio Rodríguez Castellón Polyclinic, in Cienfuegos, Cuba between January and December 2015. The sample was divided into two groups (patients with hyperuricemia and patients with normal UA levels). Results: We found a linear and significant correlation between diastolic BP and Pmax in patients with hyperuricemia (r=0.695; p=0.026), but not in patients with normal UA (r=0.048; p=0.757). A linear and significant correlation was demonstrated between diastolic BP and PWD in patients with hyperuricemia (r=0.657; p=0.039), but not in patients with normal UA (r=0.054; p=0.730). Conclusion: There is correlation between diastolic BP and Pmax plus PWD in elderly patients with hyperuricemia.
introduction Cardiovascular diseases are the leading cause of morbidity and mortality worldwide. They currently account for approximately 1/3 of global deaths. 1 Atrial fibrillation (AF) is the most frequent cardiac arrhythmia found in clinical practice. Its prevalence is close to 33.5 million people, and it is associated with an increased risk of cardiovascular complications and decline in the quality of life of patients.
2, 3 Traditionally, advanced age, high blood pressure (HBP), heart failure, valvular heart disease, ischemic heart disease and diabetes mellitus have been considered risk factors for developing AF. On the other hand, recent studies have shown that increased plasma levels of uric acid (UA) constitute a risk factor for AF. Accumulation of UA in the body increases the action of pro-inflammatory substances, raises the levels of oxidative stress and boosts the activity of the renin-angiotensin-aldosterone system, favoring the development of AF. [4] [5] [6] [7] [8] During the last few years, useful electrocardiographic markers have been developed to predict AF. Some have been proposed, such as maximum (Pmax) 9 and minimum P-wave duration, 10 P-wave terminal force in lead V1 11 and P-wave dispersion (PWD). [12] [13] [14] [15] Although AF has been associated with increased blood pressure (BP) and UA levels, there are still no studies worldwide that address the relation between Pmax plus PWD and BP plus UA in patients over 60 years of age, in whom there is an increased risk of AF. Taking these elements into account, our study aimed to characterize Pmax and PWD according to BP and UA levels in geriatric patients in a health clinic.
Method
An observational and analytical study was performed with patients older than 60 years treated at the Family Medical Office 5 of the Aracelio Rodríguez Castellón Polyclinic, province of Cienfuegos, Cuba, between January and December 2015. The sample comprised 83 patients. The patients were divided into two study groups. The first group included patients with hyperuricemia, while the patients with normal levels of UA were allocated into the second group. Hyperuricemia was defined by UA > 357 mmol/L in women and > 425 mmol/L in men, according to the reference parameters of the laboratory used for the investigation. Patients using anti-gout drugs, patients with gouty arthritis, acute or chronic renal failure, lymphomas or leukemia or who refused to participate in the study were excluded. In both of the groups, clinical, anthropometric, laboratory and electrocardiographic variables were collected.
Data collection
Each patient underwent a medical interview for collection of the clinical variables of the study that were reflected in a survey designed for this purpose. The individual autonomy of each patient was respected regarding participation in the study. Individuals who were not able to answer the questions or did not meet the inclusion and exclusion criteria were not interviewed. The patients sought medical consultation for three consecutive days, where the clinical and anthropometric variables were obtained. BP was checked for three consecutive days and an average of three readings was obtained. BP was always recorded by the same staff members, either a licensed nurse or the doctor in the practice. The requirements for an appropriate BP check were considered as recommended by current HBP guidelines. 16 A properly calibrated sphygmomanometer KANGJU model KT-A02 distributed by the Ministry of Public Health of Cuba was used.
The weight and height of the patients were obtained using a scale and a stadiometer, respectively. Both were properly calibrated.
Laboratory variables were obtained from a single sample of fasting blood. The conventional method was used for sample analysis, and all values were presented according with the International System of Units.
Each patient underwent an electrocardiogram. Electrocardiograms were conducted with the patients in supine position by an expert who guaranteed their adequate performance. The ECG device was a CARDIOCID BB made in Cuba. All electrocardiograms were recorded at a speed of 25 mm/s and 1 mV voltage = 10 mm. ECG results were digitized for further analysis. The measurements were made using a digital caliper by two experts on the subject. Electrocardiograms with artifacts were excluded, as well as those with measurable P-waves in less than 10 leads. P-wave maximum and minimum duration were obtained from the maximum and minimum values obtained for these parameters, respectively. PWD is defined as the difference between the maximum and minimum P-wave duration, taking into account the 12 ECG leads.
Data analysis and processing
The collected data was analyzed using Statistical Package for the Social Sciences (SPSS) for Windows Version 21.0. The results were displayed in tables and statistical graphs. Qualitative variables were shown as absolute and relative frequencies. Statistical analysis of the qualitative variables was performed using Chi-square.
Quantitative variables were expressed as arithmetic mean ± standard deviation. Kolmogorov-Smirnov test was performed to determine the distribution of the quantitative variables. Variables with a normal distribution were examined using the Student's t-test, while those without a normal distribution were analyzed by the Wilcoxon Test. Pearson's linear correlation test was performed to determine the association between Pmax plus PWD and diastolic blood pressure (DBP) in both groups. Based on the results of the linear regression analysis, the test was adjusted taking into account the following variables: personal history of hypertension, diabetes mellitus and body mass index. A p-value < 0.05 was considered statistically significant.
Our research was approved by the Ethics Committee of the Aracelio Rodríguez Castellón Polyclinic, in Cumanayagua, Cienfuegos, Cuba. Figure 1 shows that there is a linear and significant correlation between mean DBP and Pmax in patients with hyperuricemia (r=0.695; p=0.026), but not in patients with normal UA levels (r=0.048; p=0.757). Figure 2 shows that there is a linear and significant correlation between the mean DBP and PWD in patients with hyperuricemia (r=0.657; p=0.039), but not in patients with normal UA (r=0.054; p=0.730).
discussion
Our study is the first to investigate electrocardiographic markers of AF in geriatric patients, and their association with BP and plasma levels of UA. Table 1 shows the characterization of the sample according to clinical and anthropometric variables in both study groups. It can be observed that certain traditional risk factors such as history of HBP, body mass index and smoking are found more frequently in patients with hyperuricemia compared to those with normal UA. Chuan et al. 8 found that patients with hyperuricemia have a significantly higher body mass index than patients with normal UA (24.5±3.7 kg/m 2 vs. 23.0±3.4 kg/m 2 ; p≤0.0001). In another study evaluating the risk of AF in patients with and without hyperuricemia, the authors demonstrated that patients in the third quartile of UA levels have a prevalence of HBP of 20.4%, while 13.5 and 12.0%, respectively, were in the lower quartiles. 17 Recently, a study of 1,296 patients over 60 years of age with AF investigating the prevalence of left ventricular hypertrophy showed that hypertension has a higher prevalence among patients with hyperuricemia compared to those with normal UA (77.8 vs. 74.2%). 18 Hyperuricemia is a recognized risk factor for cardiovascular disease. Increased UA levels have been associated with the development of coronary artery disease, HBP, diabetes mellitus and heart failure, 19 so it is common for cardiovascular risk factors such as HBP, obesity and smoking to be more prevalent in patients with hyperuricemia. Increased UA may also be part of a complex process in which other cardiovascular risk factors are involved. This process could be the cause of higher levels of oxidative stress and systemic inflammation favoring the development of cardiac diseases including AF.
In our investigation, mean systolic blood pressure (SBP), mean DBP, and mean BP are higher in patients with hyperuricemia. These results are consistent with several previous investigations. Sun et al. 20 conducted case-control research on 11,956 patients in China in order to determine the association between UA levels and the risk of AF. They found that among other risk factors, SBP and DBP are significantly higher in patients with hyperuricemia compared to patients with normal UA (145.9±23.8 mmHg vs. 141.2±23.4 mmHg; p<0.01, and 85.7±12.7 mmHg vs. 81.5±11.5 mmHg; p<0.01, respectively). In this investigation, the authors also found that high levels of UA represent a risk factor for developing AF.
High levels of UA have been shown to be a risk factor for HBP. 21, 22 Hyperuricemia is equally common in pre-hypertensive patients. Some studies have shown that the prevalence of hyperuricemia is 40-60% in patients with uncontrolled hypertension. 23 In animal models, it has been observed that there is a direct correlation between plasma levels of UA and BP. In these cases, the use of drugs inhibiting the enzyme xanthine oxidase decreases UA levels and BP. 24 Several pathophysiological mechanisms have been proposed to explain this association. In laboratory rats with hyperuricemia, the development of microvascular renal disease with histological changes similar to atherosclerosis precedes the development of HBP. 25 Experiments developed in cultured cells demonstrate that increased levels of UA induce cell proliferation, inflammation, oxidative stress and activation of the local renin-angiotensin system. 26, 27 The relation between UA and HBP seems to be consistent in numerous investigations and our study supports these results. As previously discussed, hyperuricemia and HBP are risk factors for the development of AF, so the control of these factors may represent a therapeutic alternative for patients with this type of arrhythmia. Figures 1 and 2 show that there is a significant correlation between mean DBP and Pmax plus PWD in patients with hyperuricemia but not in patients with normal UA. Currently, there are no studies that reproduce these results, so our work is the first to demonstrate the relation between DBP and markers of AF and their relation with UA levels. Increased values of AF predictors associated with DBP makes us reason that there is an increased risk in these patients to develop this type of arrhythmia. This risk is marked in cases with hyperuricemia. A previous study evaluating cardiovascular reactivity and its relation with PWD in normotensive and hypertensive patients demonstrates that there is a correlation between DBP reactivity and Pmax. 28 Bearing in mind the alterations of HBP in the heart, and the relation between UA levels and the development of AF, the results of our study are justified. High DBP and hyperuricemia lead to atrial changes favoring an increase in electrical pulse duration and heterogeneity in the atria. These changes, in turn, lead to increased Pmax and PWD. Based on these findings, we can hypothesize that regardless of whether or not the person is hypertensive, in patients over 60 years of age with hyperuricemia there is an increase in the values of AF markers that accompany a rise in DBP that, theoretically, predisposes these patients to AF.
The main limitation of our study was the cross-sectional design, which prevented the knowledge of patients who might have developed AF. Similarly, the size of the sample and the absence of variables reflecting the patients' inflammatory status could influence the results. UA: uric acid; Pmax: maximum P-wave duration; mDBP: mean diastolic blood pressure. Objetivo: Caracterizar la máxima duración de la onda P (Pmáx) y la dispersión de la onda P (DP) según las cifras de tensión arterial (TA) y los niveles de ácido úrico (AU) en pacientes geriátricos. Método: Se realizó un estudio analítico en 83 pacientes mayores de 60 años pertenecientes al Consultorio Médi-co de la Familia 5 del Policlínico Aracelio Rodríguez Castellón, Cienfuegos, Cuba entre enero y diciembre de 2015. La muestra se dividió en dos grupos (pacientes con hiperuricemia y pacientes con AU normal).
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Resultados:
Existe correlación lineal y significativa entre la tensión arterial diastólica y la Pmáx en los pacientes con hiperuricemia (r=0,695; p=0,026), mas no en los pacientes con AU normal (r=0,048; p=0,757). Se demuestra correlación lineal y significativa entre la tensión diastólica y la DP en los pacientes con hiperuricemia (r=0,657; p=0,039), aunque no en los pacientes con AU normal (r=0,054; p=0,730), respectivamente. Conclusión: Existe correlación entre la Pmáx y la DP y las cifras de tensión arterial diastólica en pacientes geriá-tricos con hiperuricemia.
Palabras claves: fibrilación atrial, factor de riesgo, onda P, dispersión de la onda P, ácido úrico, geriatría. FIGURE 2 Linear correlation between mean DBP and PWD adjusted by personal history of high blood pressure, diabetes mellitus and body mass index in patients with hyperuricemia and normal UA.
UA: uric acid; PWD: P-wave dispersion; mDBP: mean diastolic blood pressure.
